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3 <110> APPLICANT: Commissariat a 1 Etude Atomique (CEA) 

4 Centre National de la Recherche Scientifique (CNRS) 

6 <120> TITLE OF INVENTION: A method for performing restrained dynamics docking of one 

or 

7 multiple substrates on multi-specific enzymes 





9 


<130> 


FILE REFERENCE: D20647 


















c--> 


11 


<140> 


CURRENT APPLICATION NUMBER: US/10/532,868 










c--> 


11 


<141> 


CURRENT FILING DATE: 2005- 


04- 


28 
















11 


<150> 


PRIOR 


APPLICATION 


NUMBER: 


US 


50/421,569 












12 


<151> 


PRIOR 


FILING DATE 


: 2002-10-28 


















14 


<160> 


NUMBER OF 


SEQ 


ID NOS: 


18 




















16 


<170> 


SOFTWARE : 


Patent In version 3.2 
















18 


<210> 


SEQ ID NO 


1 


























19 


<211> 


LENGTH: 403 


























20 


<212> 


TYPE: 


PRT 




























21 


<213> 


ORGANISM: 


Fusarium oxysporum 


















23 


<220> 


FEATURE : 




























24 


<223> 


OTHER 


INFORMATION 


: P450 Nor, crystal structure Irom 






26 


<400> 


SEQUENCE : 


1 


























28 


Met 


Ala 


Ser 


Gly 


Ala 


Pro 


Ser 


Phe 


Pro 


Phe 


Ser 


Arg 


Ala 


Ser 


Gly 


Pro 




29 


1 










5 










10 










15 






31 


Glu 


Pro 


Pro 


Ala 


Glu 


Phe 


Ala 


Lys 


Leu 


Arg 


Ala 


Thr 


Asn 


Pro 


Val 


Ser 




32 










20 










25 










30 








34 


Gin 


Val 


Lys 


Leu 


Phe 


Asp 


Gly 


Ser 


Leu 


Ala 


Trp 


Leu 


Val 


Thr 


Lys 


His 




35 








35 










40 










45 










37 


Lys 


Asp 


Val 


Cys 


Phe 


Val 


Ala 


Thr 


Ser 


Glu 


Lys 


Leu 


Ser 


Lys 


Val 


Arg 




38 




50 










55 










60 












40 


Thr 


Arg 


Gin 


Gly 


Phe 


Pro 


Glu 


Leu 


Ser 


Ala 


Ser 


Gly 


Lys 


Gin 


Ala 


Ala 




42 


65 












70 










75 










80 




44 


Lys 


Ala 


Lys 


Pro 


Thr 


Phe 


Val 


Asp 


Met 


Asp 


Pro 


Pro 


Glu 


His 


Met 


His 




45 












85 










90 










95 






47 


Gin 


Arg 


Ser 


Met 


Val 


Glu 


Pro 


Thr 


Phe 


Thr 


Pro 


Glu 


Ala 


Val 


Lys 


Asn 




48 










100 










105 










110 








50 


Leu 


Gin 


Pro 


Tyr 


He 


Gin 


Arg 


Thr 


Val 


Asp 


Asp 


Leu 


Leu 


Glu 


Gin 


Met 




51 








115 










120 










125 










53 


Lys 


Gin 


Lys 


Gly 


Cys 


Ala 


Asn 


Gly 


Pro 


Val 


Asp 


Leu 


Val 


Lys 


Glu 


Phe 




54 




130 










135 










140 












56 


Ala 


Leu 


Pro 


Val 


Pro 


Ser 


Tyr 


He 


He 


Tyr 


Thr 


Leu 


Leu 


Gly 


Val 


Pro 




57 


145 












150 










155 










160 




59 


Phe 


Asn 


Asp 


Leu 


Glu 


Tyr 


Leu 


Thr 


Gin 


Gin 


Asn 


Ala 


He 


Arg 


Thr 


Asn 




60 












165 










170 










175 






62 


Gly 


Ser 


Ser 


Thr 


Ala 


Arg 


Glu 


Ala 


Ser 


Ala 


Ala 


Asn 


Gin 


Glu 


Leu 


Leu 




63 










180 










185 










190 








65 


Asp 


Tyr 


Leu 


Ala 


He 


Leu 


Val 


Glu 


Gin 


Arg 


Leu 


Val 


Glu 


Pro 


Lys 


Asp 
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O D 






1 QQ 
X J7 3 




















205 








D O 


Asp 


J. 


X X cr 


Oct X 


i-i jr o 






Th-r 


V9 X Ll 


Gin 


Val 


Lys 


Pro 


Glv 


Asn 


He 


a Q 

D y 




z J. u 










Z X o 




















1 1 
/ X 


Asp 


Lys 


O /-\ -V- 

ocr X 


Asp 


i-i J. d 


V Cl J. 


m n 

V3X 11 


X X c 






XlC u. 


Leu 


Leu 


Val 


Ala 


Gly 




o o c 










Z o U 










ZOO 










940 

46 1 u 




Asn 




J. 111. 




V CIX 




1*1 C L* 


X xc 


Ala 


Leu 


Gly 


Val 


Ala 


Thr 


Leu 


Ala 


75 










o A e: 










9 n 
z o u 










Z 3 3 




/ / 




rilS 


Pro 


Asp 


oxn 


Leu 


al a 


VjXii 


Leu 


T .\ze 


Al ;5 
AXd 


A en 




C /2i y- 
OCX 


XJC Li 


AT PL 


'"7 O 

7o 








o ^: n 










9 d 

Z O D 










9 7n 






o U 


Piro 






V dX 


VJ J. Li 


m n 

O JL LI 


ijcr LL 




A 


lyx 


nx tD 


Thr 


Ala 


Ser 


Ala 


Leu 


81 






O 'I c 










O Q O 










9 0 c; 








83 


Ala 


He 


Lys 


Arg 


Thr 


Ala 


Lys 


Glu 


Asp 


Val 


Met 


He 


Gly 


Asp 


Lys 


Leu 


84 




290 










295 










300 










86 


Val 


Arg 


Ala 


Asn 


Glu 


Gly 


He 


He 


Ala 


Ser 


Asn 


Gin 


Ser 


Ala 


Asn 


Arg 


87 


305 










310 










315 










320 


89 


Asp 


Glu 


Glu 


Val 


Phe 


Glu 


Asn 


Pro 


Asp 


Glu 


Phe 


Asn 


Met 


Asn 


Arg 


Lys 


90 










325 










330 










335 




92 


Trp 


Pro 


Pro 


Gin 


Asp 


Pro 


Leu 


Gly 


Phe 


Gly 


Phe 


Gly 


Asp 


His 


Arg 


Cys 


93 








340 










345 










350 






95 


He 


Ala 


Glu 


His 


Leu 


Ala 


Lys 


Ala 


Glu 


Leu 


Thr 


Thr 


Val 


Phe 


Ser 


Thr 


96 






355 










360 










365 








98 


Leu 


Tyr 


Gin 


Lys 


Phe 


Pro 


Asp 


Leu 


Lys 


Val 


Ala 


Val 


Pro 


Leu 


Gly 


Lys 


99 




370 










375 










380 











101 He Asn Tyr Thr Pro Leu Asn Arg Asp Val Gly He Val Asp Leu Pro 

102 385 390 395 400 

104 Val He Phe 

107 <210> SEQ ID NO: 2 

108 <211> LENGTH: 403 

109 <212> TYPE: PRT 

110 <213> ORGANISM: Saccharopolyspora erythraea 

112 <220> FEATURE: 

113 <223> OTHER INFORMATION: P450 EryF, crystal structure loxa 

115 <400> SEQUENCE: 2 



117 


Ala 


Thr 


Val 


Pro 


Asp 


Leu 


Glu 


Ser 


Asp 


Ser 


Phe 


His 


Val 


Asp 


Trp 


Tyr 


118 


1 








5 










10 










15 




120 


Ser 


Thr 


Tyr 


Ala 


Glu 


Leu 


Arg 


Glu 


Thr 


Ala 


Pro 


Val 


Thr 


Pro 


Val 


Arg 


121 








20 










25 










30 






123 


Phe 


Leu 


Gly 


Gin 


Asp 


Ala 


Trp 


Leu 


Val 


Thr 


Gly 


Tyr 


Asp 


Glu 


Ala 


Lys 


124 






35 










40 










45 








126 


Ala 


Ala 


Leu 


Ser 


Asp 


Leu 


Arg 


Leu 


Ser 


Ser 


Asp 


Pro 


Lys 


Lys 


Lys 


Tyr 


127 




50 










55 










60 










129 


Pro 


Gly 


Val 


Glu 


Val 


Glu 


Phe 


Pro 


Ala 


Tyr 


Leu 


Gly 


Phe 


Pro 


Glu 


Asp 


130 


65 










70 










75 










80 


132 


Val 


Arg 


Asn 


Tyr 


Phe 


Ala 


Thr 


Asn 


Met 


Gly 


Thr 


Ser 


Asp 


Pro 


Pro 


Thr 


133 










85 










90 










95 




135 


His 


Thr 


Arg 


Leu 


Arg 


Lys 


Leu 


Val 


Ser 


Gin 


Glu 


Phe 


Thr 


Val 


Arg 


Arg 


136 








100 










105 










110 






138 


Val 


Glu 


Ala 


Met 


Arg 


Pro 


Arg 


Val 


Glu 


Gin 


He 


Thr 


Ala 


Glu 


Leu 


Leu 


139 






115 










120 










125 
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141 


Asn Glu Val 


Glv 


Asp 


Ser 


Glv 


Val 


Val 


Asp 


He 


Val 


Asp 


Ara 


Phe 


Ala 


X *s ^ 


X J w 








135 










140 










144 


Hi Pt*o Leu 


Pro 


lie 


Lys 


Val 


He 


Cys 


Glu 


Leu 


Leu 


Glv 


Val 


Asp 


Glu 




1 4R 
x*± 






1 RO 

J. ~j \j 










155 










160 


147 


t\xcx Jnx CL nx\-j 


V7X y 


Ala' 


Phe 


Glv 




Trp 


Ser 


Ser 


Glu 


He 


Leu 


Val 


Met 


1 4.ft 
X *t o 






X D ^ 










170 










175 




150 




Arg 


Ala 


Glu 


Gin 


Arg 


Gly Gin Ala 


Ala 


Arg 


Glu 


Val 


Val 


X Z> X 




X 0 U 










185 










1 Qn 

X 27 U 






X ^ J 


noli IrllC? XXC 


T.oi 1 

XiCLI 


A en 


TiOi 1 

J-IC Li 


Val 


Gl 11 

VJX Li 


Arg Arg Arg 


Thr 


Glu 


Pro 


Gly 


Asp 


X Dffe 


1 QR 
X^D 










9 nn 


















X D O 


T^cY\ T.011 T.011 
ASp XicLI Xicu. 


OCX 


Al A 
r\X d 


Leu 


XXC 


OCX 


Val 


Gin Asp 




A CT> 




Gl V 
V3X y 


nx ^ 




46 X U 








Z X 3 










9 9 n 

<C 4^1 U 










X 13 Z/ 


T.^n Coy" Til A 

XlCLl OCX AXCl 


21 


VJX Li 


XIC LL 


Thr 


C ^ 7- 
OCX 


He 


Ala 


Leu 


Val 


Leu 


Leu 


Leu 


Ala 


XD u 


0 0 R 
Z Z D 
















235 










94 0 


1 fit? 

X D Z 


vsxy xriicr vjXLi 


211 ?i 
r\x a 


OCX 


V CtX 


C 0 T~ 
OCX 


T .on 
XjC u. 


He Gly 


He 


Gl V 
\jx y 


X iiX 


lyx 


T.oi 1 

XlC Li 


i-lC Li 








0 A t; 










250 










9 Rtr 
ZOO 




XO 3 


XjcU xiix nxo 


IT X KJ 


Asp 


Gl Tl 


Leu 


Al 


Leu 


Val 


Arg 


Al A 
s\x d 


A csn 


tr X \J 


OCX 


Al ri 
AXCl 


XO O 




z 0 u 










265 










9 70 






X o o 




t\x a 


V ax 


V7X Li 


Gl n 

vJ X Li. 


Tl 

XXC 


Leu Arg 


Tyr 


XXC 


Ala 


Pro 


Pro 


Glu 


ICQ 
XO 7 


0 "7 










9 ft n 
^ 0 u 










9 ft ^ 








1 71 

X / X 


TVi V TVi t* TVi y" 
XIXX XllX xxxx 


AX ^ 


Phe 


Ala 


Ala 


Gl 11 

V3X Li 


Glu 


Val 


Glu 


He 


Gly 


Gly 


Val 


Ala 


1 no 


0 on 

<6 u 








0 Q t; 
z y o 










7 0 n 
-5 u u 










1 74 

X / 1 


XXC CrXW V7X1X 


lyx 


OCX 


Thr 


Val 


T.oi 1 

XlC Li 


Val 


Ala 


Asn 


Gly 


Ala 


Ala 


Asn 


/^xy 


X / 3 


305 






Tin 

J X u 










315 










190 


1 '7'7 


Asp Pro Ser 


Gin 


Phe 


Pro 


Asp 


Pro 


His 


Arg 


Phe 


Asp 


VAX 


X ilX 


Arg 


Asp 


X / O 






325 










330 










^ 




X OU 


Thr Arg Gly 


His 


Leu 


Ser 


Phe 


\3Xy 


Gin Gly 


He 


flXS 


IT lie 




1*1 C L. 


Gl V 
ox y 


X O X 




340 










345 










0 3 






X O i3 


Arg Pro Leu 


Ala 


Lys 


Leu 


Glu 


Gly 


Glu 


Val 


Ala 


Leu 


Arg 


Ala 


Leu 


Phe 


1 R4 

X O rt 


355 










360 










365 








X o o 


Gly Arg Phe 


Pro 


Ala 


Leu 


Ser 


Leu 


Gly 


He 


Asp 


Ala 


Asp 


Asp 


Val 


Val 


1 fl7 

X o / 


370 








375 










380 










189 


Trp Arg Arg 


Ser 


Leu 


Leu 


Leu 


Arg 


Gly 


He 


Asp 


His 


Leu 


Pro 


Val 


AX 


1 QO 

X J? V/ 


385 






390 










395 










400 


192 


Leu Asp Gly 




























195 


<210> SEQ ID NO: 


: 3 
























196 


<211> LENGTH: 412 
























197 


<212> TYPE: 


PRT 


























198 


<213> ORGANISM: 


Pseudomonas 


sp. 


















200 


<220> FEATURE: 


























201 


<223> OTHER 


INFORMATION: 


P450 Terp, 


crystal 


structure Icpt 




203 


<400> SEQUENCE: 


3 
























205 


Met Asp Ala Arg Ala Thr 


He 


Pro 


Glu 


His 


He 


Ala Arg Thr Val 


He 


206 


1 




5 










10 










15 




208 


Leu Pro Gin Gly Tyr Ala Asp 


Asp 


Glu 


Val 


He 


Tyr 


Pro 


Ala 


Phe 


Lys 


209 




20 










25 










30 






211 


Trp Leu Arg Asp 


Glu 


Gin 


Pro 


Leu 


Ala 


Met 


Ala 


His 


He Glu Gly 


Tyr 


212 


35 










40 










45 








214 


Asp Pro Met 


Trp 


He 


Ala 


Thr 


Lys 


His Ala Asp 


val 


Met 


Gin 


He 


Gly 
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O 1 c 

ZLd 




bU 










bb 










o u 










Z i / 


Lys 


oxn 


Pro Gly 


Leu 




Ser 


Asn 






oxy 




V7X LL 


xxe 






Z 1 O 


b b 










/ U 










/ b 










o u 


o o n 


Asp 


vjrin 


Asn 


Asn 


LrlU 


AX a 


irne 


lYie t 


Arg 


O <~> -y 

oer 


T 1 o 

xxe 


OCX 


vjxy 


nl \r 


uys 


fX U 


221 










Ob 










y u 










y b 




O O "2 

/.Z6 


nXS 




lie Asp 


Ser 


Leu 


•fVi v 

inr 


Ser 




Asp 


Pro 


Pro 


lliX 


tlx o 


X liX 


nX Cl 


224 








100 










X Ub 










xxu 






O "5 <C 


Tyr 


Arg 


Gly Leu 


Tnr 


Leu 


Asn 


irp 






Pro 


al 

AXct 




X xc 


Axy 


xiy o 


o o "Tr 

227 






115 










Xz U 










IOC 

Xzb 








O O Q 


Leu 


LiXU 


vjlU 


Asn 


± j.e 


Arg 


Arg 


T 1 

X xe 


Axa 


uxn 


ai a 
AX a 


Ser 


vax 


Vjxn 


Arg 


Leu 


230 




130 










135 










14 0 










232 


Leu 


Asp 


Pne 


Asp 


Gly 


Glu 


Cys 


ASp 


pne 


Met 


inr 


Asp 


Cys 


a 1 a 
Axa 


Leu 


Tyr 


233 


145 










150 










155 










Xo U 


235 


Tyr 


Pro 


Leu 


His 


val 


vai 


Met 


Thr 


Axa 


Leu 


Gxy 


vax 


Pro 


VaXU 


Asp 


Asp 


236 










165 










170 










X /b 




238 


Glu 


Pro 


Leu 


Met 


Leu 


Lys 


Leu 


Thr 


Gxn 


Asp 


pne 


pne 


Ol Tr 

vjXy 


vax 


r'l 11 
vxXU 


Rl a 

AX a 


239 








180 










185 










190 






241 


Ala 


Arg 


Arg 


Phe 


HIS 


G±U 


rpl_ 

inr 


X xe 


AX a 


Thr 


pne 


Tyr 


Asp 


Tyr 


fne 


Asn 


242 






195 










200 










2 05 








244 


C3iy 


V» /-s 

pne 


Thr 


Val 


Asp 


Arg 


Arg 


Ser 


Cys 


Pro 


Lys 


Asp 


Asp 


vax 


rieu 


Ser 


245 




210 










215 










220 










247 


Leu 


Leu 


Ala 


Asn 


Ser 


Lys 


Leu 


Asp 


Gxy 


Asn 


Tyr 


T 1 ^ 

X xe 


Asp 


Asp 


Lys 


Tyr 


248 


225 










230 










O IT 

235 










z4U 


250 


lie 


Asn 


Ala 


Tyr 


Tyr 


vai 


Ala 


xxe 


AX a 


mr 


AX a 


Gxy 


HIS 


Asp 


inr 


xnr 


251 










245 










250 










o c c 

^bb 




O C "3 

z b J 


Ser 


Ser 


Ser 


Ser 


oiy 


Giy 


AX a 


xxe 


xxe 


Pl 

vjxy 


Leu 


Ser 


Arg 


Asn 


Pro 


^xu 


254 








260 










265 










o T r» 
Z 70 






256 


Gin 


Leu 


Ala 


Leu 


Ala 


Lys 


Ser 


Asp 


Pro 


A 1 

AX a 


Leu 


T 1 

X xe 


Pro 


Arg 


Leu 


vax 


257 






275 










280 










o o c 
zob 








259 


Asp 


Glu 


Ala 


Val 


Arg 


Trp 


inr 


Axa 


Pro 


vax 


Lys 


Ser 


pne 


Mec 


Arg 


inr 


260 




2 90 










295 










rt r\ 










OCT 

z bz 


Aia. 


Leu 


Ala 


Asp 


xnr 


GXU 


vax 


Arg 


oxy 


m n 

VjrXn 


Asn 


Tl 

X xe 


Lys 


Arg 


*jx y 


Asp 


o c o 
zoo 


one 
J ub 










"Sir* 
J XvJ 










J Xb 










JZ w 


o c c 
z b D 


Arg 


He 


Met 


Leu 


Ser 


Tyr 


Pro 


Ser 


AX a 


Asn 


Arg 


Asp 


vji X U. 


VjX u. 


VdX 




z ob 










325 










Tin 
J o u 










"5 "5 c: 
J J D 




o c o 
zbo 


Ser 


Asn 


Pro Asp 


Glu 


pne 


Asp 


xxe 


Tnr 


Arg 


fne 


Pro 


Asn 


Arg 


rix s 


Leu 


Z O .7 








340 










345 










350 






271 


Gly 


Phe 


Gly Trp 


Gly 


Ala 


His 


Met 


Cys 


Leu 


Gly 


Gin 


His 


Leu 


Ala 


Lys 


272 






355 










360 










365 








274 


Leu 


Glu 


Met 


Lys 


He 


Phe 


Phe 


Glu 


Glu 


Leu 


Leu 


Pro 


Lys 


Leu 


Lys 


Ser 


275 




370 










375 










380 










277 


Val 


Glu 


Leu 


Ser 


Gly 


Pro 


Pro 


Arg 


Leu 


Val 


Ala 


Thr 


Asn 


Phe 


Val 


Gly 


278 


385 










390 










395 










400 


280 


Gly 


Pro 


Lys Asn 


Val 


Pro 


He 


Arg 


Phe 


Thr 


Lys 


Ala 










281 










405 










410 














283 


<210> SEQ ID NO: 


: 4 
























284 


<211> LENGTH: 414 
























285 


<212> TYPE: 


PRT 


























286 


<213> ORGANISM: 


Pseudomonas 


putida 
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o o o 
2oo 


<220> FEATURE: 


























O O Q 

zoy 


<223> OTHER 


INFORMATION: 


: P450 Cam, crystal structure 3cpp 




291 


<400> SEQUENCE: 


A 
























o o o 

293 


ijli 


Thr 


GIU 


inr 


X X c 




OC J- 


noil 


t\±. CL 


Aon 


XiC Li 


Al a 


XT X VJ 


Leu 


Pro 


Pro 


294 


J. 








c 










1 u 
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